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Aims: The aims of this thesis were to analyze reduced number of implants supporting full arch fixed mandibular 
prostheses and fixed partial dentures (FPDs), non-submerged healing and early loading in the edentulous 
mandible. A further aim was to evaluate fit of Computer Numerical Control (CNC)-milled I-Bridge® 
frameworks. 
 
Material & Methods: Paper I. One hundred and nineteen patients rehabilitated with full arch mandibular 
prostheses supported by four implants were evaluated after a mean follow-up of 4.4 years. Paper II. A total of 
178 patients provided with FPDs supported by two (n=92) or three implants (n=122) of whom 123 were 
evaluated after a mean follow-up of 9.4 years. Paper III. Early and delayed loading of full arch mandibular 
prostheses were evaluated in 109 patients, 54 with delayed loading and 55 with early loading, with a mean 
follow-up of 3.6 years. Paper IV.  Submerged and non-submerged implant placement for supporting fixed 
prostheses in the edentulous mandible were evaluated after five years in 29 patients. Paper V. The precision of 
fit of CNC-milled I-Bridge® frameworks was evaluated using two different implant systems. 
 
Results: Paper I. The five year cumulative survival rate (CSR) for implants was 99.1% and for prostheses 
100%. Mean bone loss from baseline to five-year follow-up was 0.5 mm. No indication could be found that the 
number of supporting implants influenced the prosthetic complications. Paper II. The five year implant and 
prosthesis CSR was 97.7% for 2-implant supported FPDs and 97.0% for 3-implant supported FPDs. Mean bone 
loss at five years was 0.4 mm. Significantly more prosthetic and abutment screw loosening were seen in two-
implant supported FPDs. Paper III. Five year CSR for implants was 94.4% and 92.5% for prostheses in early 
loading, and 97.9% and 98.0% in the delayed loading group. More prostheses needed adjustment or replacement 
in the early group, but patients treated with early loading were more pleased with the treatment procedure. Paper 
IV. Five-year CSR survival rate was 99.4%. Three implants fractured in one patient. Mean bone loss at five years 
was 0.5 mm in submerged implants and 0.4 mm in non-submerged implants. Paper V. All frameworks 
demonstrated clinically acceptable fit with mean distortion values within 23 μm (x-axis), 26 μm (y), 4 μm (z- 
axis) and 34 μm (3-D) for all frameworks. Control frameworks displayed greater levels of distortion than 
frameworks produced in a strict test situation.   
 
Conclusion: A reduction of the number of supporting implants to four implants in full arch mandibular 
prostheses and two implants in three unit FPDs in partial edentulous jaws resulted in the same clinical outcome 
as when more implants are used. Non-submerged implant placement in the edentulous mandible was as 
predictable as submerged, but early loading of implant supported mandibular prostheses incurred more prosthetic 
complications. Computer numerical control-milled frameworks presented levels of precision of fit within limits 
considered to be clinically acceptable and superior to earlier published results on cast frameworks.  
 
Key words: Computer numerical control, CNC-milling, dental implants, fixed prostheses, non-submerged  
 
ISBN: 978-91-628-7467-4; ISSN: 0348-6672; Swedish Dental Journal Supplement 197, 2008 
 
Correspondence: Alf Eliasson, Department of Prosthetic Dentistry, Postgraduate Dental Education Center 
Örebro, Sweden; email: alf.eliasson@orebroll.se 
